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1
INJECTION MOULD FOR FLEXIBLE TUBE

The invention relates to an injection moulding device for
injection moulding a flexible sleeve body for a squeezable
tube, a method for injection moulding a flexible sleeve body
for a squeezable tube using such a mould, and a flexible sleeve
body and a squeezable tube comprising such a sleeve
obtained by using an injection moulding device according to
the invention.

Plastic squeezable tubes are known from the prior art, and
are used for some time for dispensing fluid materials such as
hand lotions, shampoos, toothpaste, cream, gel, cosmetics, or
similar products. A typical squeezable plastic tube comprises
a sleeve body having flexible walls and a shoulder comprising
a dispense opening. To dispense the product held in the tube,
the sleeve body is squeezed such that the product is forced
through the dispense opening.

The tubes are preferably injection moulded because this
allows for providing a flexible sleeve body and an integrated
shoulder in one production step. The moulding process pro-
vides a flexible tube body comprising a top end with the
shoulder and an open opposite end. The open end is sealed in
a subsequent process step, most often by heat sealing or
ultrasonic welding. Typically, prior to sealing the tube body,
the tube is filled via the open end with the product to be
dispensed.

Tubes are provided with a closure to seal off the dispense
opening to protect against spillage and to protect the product
held in the tube for example from dehydration. Such a closure
comprises a lid which is screwed or clicked on the shoulder
part of the tube. The shoulder is more rigid than the flexible
thin walled sleeve body, to allow secure closing of the tube.
Some tubes are provided with a lid which hingeably con-
nected to the shoulder.

A drawback of the injection moulding process is that pro-
viding a flexible sleeve body with thin walls requires a large
injection pressure which may cause the core on which the
sleeve body is formed to shift inside the mould.

Furthermore, the flow of molten plastic material is not
evenly distributed into the cavity for forming the sleeve such
that a irregular flow-front is created, which causes enclosures
of air pockets and local pressure areas in the final product.
Thus it is difficult to obtain thin flexible walls with a mini-
mum of internal stress and having a smooth outer surface
without flow tracks. These deficiencies are unacceptable for
many products, particularly those with an “up market” image
such as cosmetics.

Furthermore, the high injection pressures needed for filling
the section of the mould forming the thin flexible walls of the
tube, makes the application of in-mould labels to flexible tube
bodies is problematic. Due to the high injection pressures the
flow of molten plastics material along the label may displace
or damage the label.

It is an object of the present invention to provide an alter-
native injection moulding device for injection moulding a
squeezable tube or parts thereof, preferably without one or
more of the above mentioned drawbacks of prior art.

The invention achieves this object by providing an injec-
tion moulding device for injection moulding a flexible sleeve
body for a squeezable according to claim 1.

The injection moulding device according to the invention
comprises a male mould part, a female mould part and a
runner end part. The combined female mould part and male
mould part form a sleeve body cavity for forming the flexible
sleeve body between them. The sleeve body cavity extends
from a top end to an opposite bottom end in a longitudinal
direction. The runner end part of the injection mould, forms,
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in combination with the female mould part and the male
mould part, a runner cavity at the top end of the sleeve body
cavity. In the runner cavity a runner body is formed.

The runner cavity comprises an injection opening for
injecting a flow of molten plastics material into the runner
cavity and the sleeve body cavity, an annular shaped distri-
bution channel located along the top end perimeter of the
sleeve body cavity, one or more runner channels connecting
the injection opening with the annular shaped distribution
channel, and a passage connecting the annular shaped distri-
bution channel with the sleeve body cavity for guiding the
molten plastics material from the distribution channel into the
sleeve body cavity.

The flexible sleeve body according to the invention can be
provided with a shoulder body in a subsequent production
step, for example by heat sealing a separate injection moulded
shoulder onto the sleeve body. Preferably, the runner body
formed in the runner cavity is part of the final product. The
invention provides a runner body which allows the shoulder
to be fixed onto the sleeve body and the runner body. Thus, no
extra step is required for removing the runner body prior to
providing the shoulder. The runner body furthermore pro-
vides extra rigidity to the top end of the flexible sleeve and
provides additional attachment surfaces for the shoulder in
the final product.

In a preferred embodiment according to the invention, the
shoulder is formed in the same injection moulding device as
the flexible sleeve by way of two stage injection moulding.
With a two stage injection mould according to the invention
the shoulder is preferably formed such that the runner body is
at least partially embedded in the shoulder part and functions
as an anchor for holding the shoulder body.

In one embodiment, the two stage injection mould accord-
ing to the invention is designed for injection moulding a
runner body in the runner cavity and the flexible sleeve body
in the sleeve body cavity in a first stage, and injection moul-
ding the shoulder body in a shoulder body cavity adjacent the
runner body and the flexible sleeve body in a second stage,
such that the shoulder body is injection moulded integral with
the runner body and the flexible sleeve body.

Preferably the injection mould is provided with a shoulder
end part, which in combination with the female mould part
and the male mould part forms the shoulder body cavity for
forming the shoulder body, which shoulder end part com-
prises an injection opening for injecting a flow of molten
plastics material into the shoulder body cavity.

In an alternative embodiment the runner end part is pro-
vided with one or more moveable components, which com-
ponents can be moved to form a shoulder cavity adjacent the
runner cavity, after the runner body and the sleeve body are
formed.

The invention furthermore provides a two stage injection
moulding device for injection moulding the shoulder body in
a first stage, and injection moulding a runner body and a
flexible sleeve body in a second stage, such that the runner
body and the flexible sleeve body are injection moulded inte-
gral with the shoulder body.

In this embodiment the injection moulding device com-
prises a shoulder base part, a shoulder end part, a male mould
part and a female part. In this embodiment, the runner body
cavity is not formed by a runner end part in combination with
the male and female part, but by the shoulder end part com-
prising an injection moulded shoulder body in combination
with the male and female part.

In the first stage, the shoulder end part in combination with
the shoulder base part forms a shoulder body cavity for form-
ing the shoulder body between them. The shoulder end part
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comprises an injection opening for injecting a flow of molten
plastics material into the shoulder body cavity. Furthermore,
the injection mould comprises a pin to provide the shoulder
body with an opening adjacent a second injection opening in
the shoulder end part.

The female mould part in combination with the male
mould part forms a sleeve body cavity for forming the flexible
sleeve body between them, which sleeve body cavity extends
from a top end to an opposite bottom end in a longitudinal
direction. It is observed that the male and female part can be
of similar design as with the previously described two stage
injection mould.

In the second stage, the shoulder end part including the
injection moulded shoulder body, in combination with the
female mould part and the male mould part forms a runner
cavity at the top end of the sleeve body cavity. This runner
cavity comprises the opening of the shoulder body for inject-
ing a flow of molten plastics material from the second injec-
tion opening in the shoulder end part through said opening
into the runner cavity for injection moulding the runner body
and the flexible sleeve body integral with the shoulder body.

The runner cavity comprises, similar to the runner cavity in
the alternative injection mould described above, an annular
shaped distribution channel located along the top end perim-
eter of the sleeve body cavity, one or more runner channels
which extend between the opening in the shoulder body and
the annular shaped distribution channel, and a passage. The
passage is constituted by one or more openings connecting
the annular shaped distribution channel with the sleeve body
cavity for guiding the molten plastics material from the dis-
tribution channel into the sleeve body cavity, which one or
more openings is/are evenly distributed along the perimeter
of the sleeve body cavity and is/are narrow compared to the
distribution channel upstream of the passage such that the
passage initially prevents the flow of molten plastics material
from entering the sleeve body cavity, which results in a pres-
sure build up in the runner cavity. This pressure build up
eventually results in a pressure high enough to force the flow
of'molten plastics material through the passage into the sleeve
body cavity.

This two stage injection moulding device for injection
moulding the shoulder body in a first stage, and injection
moulding arunner body and a flexible sleeve body in a second
stage, is especially suitable for injection moulding a tube with
an integral shoulder, wherein the shoulder is made of a first
material and the runner body and the flexible sleeve body of a
second material, which first material has a substantially
smaller E modulus than the second material. When a softer
body is formed in the first stage, there is the risk of the body
being transformed under the injection moulding pressures
due to injection moulding a more rigid shoulder body in the
second stage. When the shoulder body is formed by a more
rigid material than the sleeve body, it is preferably formed
during the first stage. This provides a better combining of the
bodies and a the final product with a crisp line where the
bodies border each other.

It is observed that the passage of all injection moulds
according to the invention is narrow compared to the distri-
bution channel upstream of the passage such that the passage
initially prevents the flow of molten plastics material from
entering the sleeve body cavity. This results in a pressure
build up in the runner cavity which eventually results in a
pressure high enough to force the flow of molten plastics
material through the passage into the sleeve body cavity.

The passage is constituted by one or more openings which
is/are provided between the annular shaped distribution chan-
nel and the sleeve body cavity and are evenly distributed
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along the perimeter of the sleeve body cavity. When the
distribution channel is filled, the pressure inside the distribu-
tion channel is essentially the same along the passage, i.e.
near all openings. Thus when the pressure in the runner cavity
is high enough to force the molten plastics material through
the passage, the sleeve body cavity is filled via the one or more
evenly distributed openings at the same moment and the
sleeve body cavity is evenly filled via the passage.

The runner cavity comprises an injection opening for
injecting a flow of molten plastics material into the runner
cavity and the sleeve body cavity, an annular shaped distri-
bution channel located along the top end perimeter of the
sleeve body cavity, one or more runner channels connecting
the injection opening with the annular shaped distribution
channel, and a passage connecting the annular shaped distri-
bution channel with the sleeve body cavity for guiding the
molten plastics material from the distribution channel into the
sleeve body cavity.

The runner cavity thus enables a well-balanced filling of
the sleeve body cavity with a flow of molten plastics material
which fills the cavity in an essentially axial direction, which
provides a more uniform pressure in the sleeve body cavity
and the injected material. The even flow of molten plastics
material in the sleeve body section of the mould cavity mini-
mizes localised internal pressures in the flexible walls of the
final product. Thus, a tube body having a good quality is
obtained

The present invention is particularly, although not exclu-
sively, applicable to injection moulding devices for moulding
flexible sleeve bodies having a wall thickness of 1 mm or less,
preferably 0.6 mm or less. Preferably, the passage in the
injection mould is constituted by one or more slit and/or
circular openings which has/have a width or diameter of
about 0.3 mm, more preferably between 0.05 mm and 0.3 mm
preferably in combination with a flexible sleeve body cavity
dimensioned for providing a flexible sleeve body having a
wall thickness between 0.3 mm and 1 mm. Preferably, the
passage is dimensioned such that the flow of molten plastics
material only enters the sleeve body cavity after the runner
body section of the cavity is fully filled and the pressure in the
distributing channel is at least 200 bar, preferably at least 300
bar, more preferably atleast 350 bar. Thus the pressure is high
enough to fill the runner cavity section and to provide an
evenly distributed flow front, while enough pressure remains
for pushing the flow through the entire sleeve body cavity and
fill it.

The invention is in particular useful when used with in-
mould labelling. The even distribution of the flow of molten
plastics material in the sleeve body cavity provides an essen-
tially ring shaped flow front which travels in the longitudinal
direction of the sleeve body cavity. This prevents a label
placed in the mould from unwanted movement and/or from
wrinkling due to localised pressures caused by multiple flows
or for example a flow front which flows faster on one side of
the cavity than on the opposite side of the cavity.

Preferably, the annular shaped distribution channel of the
runner cavity is connected to the sleeve body cavity via a
passage constituted by a single ring shaped slit, which
extends along the perimeter of the sleeve body cavity. Thus
there is only one opening which is evenly distributed along
the perimeter of the sleeve body. The single opening allows
for a single uniform flow front and thus for an optimal distri-
bution of the molten plastics material into the sleeve body
cavity.

In an alternative embodiment, the distribution channel is
connected to the sleeve body cavity via a passage constituted
by multiple openings, which are evenly distributed along the
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perimeter of the sleeve shaped cavity. By providing the open-
ings near to each other and by the flow being forced through
each opening at the same moment, the flow fronts emerging
from each opening into the sleeve body cavity quickly com-
bine into a single flow front which flows in the longitudinal
direction of the sleeve body.

In a further embodiment according to the invention, the
passage is constituted by multiple openings which each are
part of a channel, and which channels are preferably located
within the perimeter of the sleeve body cavity. The channels
form rib elements in the final product which provides the tube
with additional rigidity. The channel shaped connections
between the annular distribution ring furthermore allow for
the sections of the male core part located between the chan-
nels to be supported by the end mould part during the injec-
tion moulding of the flexible sleeve body.

Preferably, the passage is narrow compared to the sleeve
body cavity directly downstream of the passage such that the
flow of molten plastics material, when pressed through the
passage, can freely flow into the wider part of the sleeve body
cavity.

Preferably, the runner section of the cavity, in particular the
distribution channel, is located essentially within the perim-
eter of the tube shaped body cavity. This allows for fitting a
closure over the runner body such that the outer surface of the
closure is flush with the outer surface of the sleeve body.

Preferably, the distribution channel has a tapered cross
section, such that it narrows towards the sleeve body cavity.
This embodiment allows for distribution of the molten plas-
tics material in the wider part of the channel first. The more
constricted part of the distribution channel, which is located
adjacent the openings, fills up after the first part is filled and
the pressure in the distribution channel amounts. This con-
figuration of the distribution channel further ensures that the
molten plastics material enters the sleeve body cavity along
the entire passage at essentially the same moment to provide
an evenly distributed tflow in the sleeve body section of the
cavity.

Preferably, the cross section of the distribution channel is
substantially smaller than the cross section of each runner
channel. Thus, there is already a pressure build up in each of
the runner channels when the flow is pressed into the distri-
bution channel. This furthermore provides an even distribu-
tion of the flow over the runner channels prior to the flow
entering the distribution channel section.

Preferably, the one or more runner channels bifurcate into
multiple branches which preferably end at regular intervals in
the distribution channel. Thus the flow of molten plastics
material is divided into sub flows by the runner channels, and
is distributed over the distribution channel. Thus, the distri-
bution channel is more evenly filled and the pressure build up
is more evenly distributed along the distribution channel, and
thus along the openings. This further helps to make the brake
through of the flow into the sleeve body cavity to appear along
the entire perimeter at the same moment.

Preferably the length and the cross section of the runner
channels are dimensioned such that the flow of molten plas-
tics material enters the distribution channel via each channel
at essentially the same moment.

Preferably, the injection moulding device is equipped for in
mould labelling, to provide the sleeve body with a label,
preferably with a label having specific barrier properties to
provide the sleeve body with better barrier properties against
for example gases or water vapour than the basic material of
the tube. Moreover, it is also possible to use sheets or sleeves
as label whose surface is already printed as with a label or has

25

40

45

60

6

a decorative surface with structures or different materials to
provide the tube with an outside surface with improved grip.

In a further preferred embodiment according to the inven-
tion, the shoulder part is provided by sandwich injection
moulding, wherein the shoulder is provided with at least one
barrier layer and at least one carrier layer. By combing the
in-mould labelling with sandwich injection moulding of the
shoulder body, the sleeve body as well as the shoulder are
provided with better barrier properties against for example
gases or water vapour than the basic material of the sleeve
body and/or shoulder body.

In a further preferred embodiment, the injection mould is
designed for providing a tube with a barrier label and an
integral shoulder part with barrier layers, wherein the latter is
provided by combining the two stage injection moulding with
the sandwich injection moulding. With such an injection
mould the shoulder is for example injection moulded by
subsequently injecting PP material, a barrier material such as
EVOH, and again a PP material. Other combinations of mate-
rials are possible to provide a tube, in particular the shoulder
part of the tube, with improved barrier properties. Thus a three
component product is provided, wherein the combined runner
and sleeve body are formed from a first material, and the
shoulder body from two types of material. Furthermore, the
tube, more in particular the sleeve body, is provided with a
label which is composed of one or more film shaped layers,
which layers may be formed from different materials.

The invention furthermore provides a method for provid-
ing a flexible tube, using an injection mould according to the
invention, and a flexible tube obtained by a method using an
injection moulding device according to the invention.

The method comprises providing the runner cavity adja-
cent the sleeve body cavity and injecting molten plastics
material into the runner cavity. A passage is provided between
the runner cavity and the sleeve body cavity, which passage is
so narrow that it initially prevents the flow of molten plastics
material from passing the passage and entering into the sleeve
body cavity.

Thus, the runner cavity is fully filled with the molten plas-
tics material and a pressure build up is provided in the runner
cavity until the pressure is high enough to force the molten
plastics material through the passage and into the sleeve body
cavity. Then, the sleeve body cavity is filled with the molten
plastics material via the passage to form the runner body and
the flexible sleeve body.

A further method according to the invention comprises the
subsequent steps of providing a shoulder body cavity com-
prising part of the runner body and the flexible sleeve body
formed in the previous steps, injecting a flow of molten plas-
tics material into the shoulder body cavity and filling the
shoulder body cavity to form a shoulder body onto the runner
body and the sleeve body.

An alternative method comprises the preceding steps of
providing a shoulder body cavity, injecting a flow of molten
plastics material into the shoulder body cavity and filling the
shoulder body cavity to form a shoulder body. The shoulder
body is subsequently provided adjacent the sleeve body cav-
ity to form the runner cavity adjacent the sleeve body cavity
and to allow for injection moulding the runner body and the
flexible sleeve body integral with the shoulder body.

The invention furthermore provides a flexible sleeve body
and a squeezable tube comprising such a sleeve, obtained by
using an injection moulding device according to the inven-
tion.

The invention furthermore provides a squeezable tube
body.



US 9,108,371 B2

7

Thus the invention provides an injection moulding device
provided with a runner cavity via which the sleeve body
cavity is evenly filled, and which forms in the runner body that
is used to anchor the shoulder body when injection moulded
onto the sleeve body.

Further objects, embodiments and elaborations of the
apparatus and the methods according to the invention will be
apparent from the following description, in which the inven-
tion is further illustrated and elucidated on the basis of a
number of exemplary embodiments, with reference to the
drawings, in which:

FIG. 1 shows a perspective view of a top end of a tube body
according to the invention in which a runner body is con-
nected to a sleeve body via multiple rib elements;

FIG. 2 shows a side view in cross section of the sleeve body
shown in FIG. 1 including a shoulder body hingeably linked
with a lid;

FIG. 3 shows a perspective view of a top end of an alter-
native tube body according to the invention in which a runner
body is connected to a sleeve body a single film shaped
connection;

FIG. 4 shows a view in cross section of the sleeve body
shown in FIG. 3;

FIG. 5 shows a perspective view of a flexible tube accord-
ing to the invention;

FIG. 6 shows a cross sectional view of a simplified two
stage injection mould according to the invention for provid-
ing a squeezable tube body shown in FIGS. 3 and 4, compris-
ing a flexible sleeve body, a runner body and a shoulder body;

FIG. 7 shows a cross sectional view of a simplified two
stage injection mould according to the invention for provid-
ing a squeezable tube body shown in FIGS. 3 and 4, compris-
ing a flexible sleeve body, a runner body and a shoulder body;

FIG. 8 shows a perspective view of a tube body according
to the invention comprising a dividing wall which separates
the space defined by the flexible sleeve body into two com-
partments; and

FIG. 9 shows an alternative embodiment of the tube body
shown in FIG. 8.

The invention is explained with FIGS. 1-4 by way of a
flexible sleeve body provided by an injection mould accord-
ing to the invention. It is observed that the tube body depicted
forms an inverted image of the mould by which it was shaped.

FIG. 1 shows a tube body 2 comprising a sleeve body 4 and
arunner body 3 provided at the top end of the sleeve. The tube
body depicted in FIG. 1 is shown in FIG. 2 with an integrated
shoulder body 5, which shoulder body is provided by two
stage injection moulding.

The sleeve body 4 extends in a longitudinal direction from
a top end which is shown in the Figs, to a bottom end which
is not shown. The flexible tube is filled via the bottom end,
which is sealed to finish the flexible, squeezable tube. The
sleeve body shown is essentially cylindrical shaped with a
circular cross section. An injection mould according to the
invention can also be designed to provide alternative shaped
cross sections, such as for example an elliptical or rectangular
shaped cross section.

The runner body 3 comprises runner channels 15 and an
annular shaped distribution channel 14 located adjacent the
perimeter of the sleeve body 4. Both are separate bodies, such
that there is a space 22 between the distribution body and the
sleeve body. The runner channels 15 extend between the
injection mark 21 and the annular distribution channel 14. At
the injection mark 21 the injected flow of molten plastics
material entered the runner mould cavity for moulding the
flexible tube.
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The one or more runner channels of a mould according to
the invention preferably bifurcate into multiple branches
which end at regular intervals in the distribution channel to
evenly distribute the flow of molten plastics material over the
distribution channel. Thus the channels optimally distribute
the molten plastics material over the distribution channel
which is filled at multiple locations.

Furthermore, the length and the cross section of the runner
channels are preferably dimensioned such that the flow of
molten plastics material enters the distribution channel via
each channel at essentially the same moment.

The particular embodiments of a flexible tube body shown
in FIGS. 1-4 comprise a runner body which is formed by two
runner channels 154 which diverge in opposite directions
from the injection opening, and both bifurcate into two
branches 1556 which come out into the annular distribution
channel 14. The locations at which the branches of the runner
channels come out into the distribution channel are evenly
distributed along the annular channel, i.e. separated by an
angle of about 90 degrees when seen in top view. Thus, in the
injection mould for forming the tube, the flow of molten
plastics material ejected via the injection opening is split in
four and the distribution channel is uniformly filled via four
inlets.

The two runner channels 15 in each tube mirror each other
relative to a vertical plane extending through the central axis
of the tube and the injection mark 21. Since the two runner
channels have similar dimensions and lay-out, during the
injection moulding process the flow of molten plastics mate-
rial essentially travels each channel at the same speed and the
flow rate at each opening is similar.

In the particular embodiment shown, the runner channels
15 are provided with a semi circular first section, when seen
in top view. The C-shaped trajectory extends over an angle of
180 degrees, such that the opposite ends of this section are
located diametrically opposite each other relative to the cen-
tral axis of the tube body. This lay out allows for locating the
injection opening in the mould off-centre with respect to the
central axis of the cylindrical shaped sleeve body cavity.
Locating the injection opening off-centre is advantageous
since it allows for providing the flexible tube with a central
dispense opening, i.e. a dispense opening in line with the
longitudinal axis. The C-shaped lay-out combines the oft-
centre location of the injection opening with distribution
channels which have the same length, and thus allow for even
distribution of the flow over the distribution channel.

In an alternative embodiment, the injection opening is pro-
vided in line with the central axis of a cylindrical sleeve body,
and the distribution opening of the tube is located off-centre.

FIGS. 1 and 2 show that the runner body 3 and sleeve body
4, which are located adjacent each other, are connected to
each other via rib elements 19. For providing the particular
embodiment shown in FIGS. 1 and 2, a mould is provided
comprising a mould cavity having a runner body section and
a sleeve body section, which sections are connected via a
passage constituted by multiple openings. The openings in
the mould for providing the preferred embodiment shown are
each part of a channel, which channels provide the flexible
tube with the rib elements 19 extending along part of the
runner body 3 and along part of the sleeve body 8. The rib
elements 19 furthermore provide the tube body with struc-
tural rigidity.

In the mould, the multiple channels are evenly distributed
along a perimeter at the top end of the sleeve body cavity. The
channels connect the runner cavity, in particular the distribu-
tion channel of the runner cavity, with the sleeve body cavity.
The openings in the channels, i.e. the flow through area of the
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channels, are dimensioned such that they impede the initial
flow of molten plastics material from entering the sleeve body
cavity before the distribution channel is filled. Thus the body
section is evenly filled via all channels.

In the embodiment shown, the runner body 3 and its rib
elements 19 are located on the inside of the perimeter of
flexible sleeve body, i.e. within the inner circumference of the
sleeve body when seen in top view. Thus, a shoulder body can
be provided against the runner body and the top rim of the
sleeve body with its outer surface flush with the outer surface
of the sleeve body. In an alternative embodiment, the rib
elements are located on the outside of the runner body, and/or
the runner body is formed essentially in line with the sleeve
body walls.

With the embodiment shown in FIGS. 1 and 2, the shoulder
is injection moulded in a two stage injection moulding pro-
cess over the sleeve body and the runner body. The shoulder
is injection moulded against the sleeve body and the runner
body and the outside of the shoulder is in line with the outside
surface of the sleeve body, which is clear from FIG. 2. During
the injection moulding of the shoulder body, the top surfaces
of' the prior formed runner body and the sleeve body melt and
intermingle with the material injected into the shoulder body
cavity such that a structural connection between the shoulder
and the runner body and sleeve body is achieved. Thus, a
runner body according to the invention supports the shoulder
body and couples it to the sleeve body.

In one embodiment according to the invention, the passage
is constituted by openings shaped like channels having an
essentially semi circular cross section. Of these types of open-
ings, shown in FIGS. 1 and 2, preferably eight or more, more
preferably sixteen or more are provided along the perimeter
of'the sleeve body to provide enough inlets to form a uniform
flow front on the sleeve body.

In alternative embodiment according to the invention, the
passage is constituted by longitudinal, slit shaped openings
which extend along at least a section of the perimeter of the
sleeve body. For example, four openings may be provided
which each extend over angle of 20 degrees along the length
of the perimeter of the sleeve body. Thus the openings
together cover 80% of the length of the perimeter.

Preferably the distance along the perimeter between sub-
sequent openings is less than 15 mm, more preferably 10 mm
or less, to further reduce the chance on air pockets in the final
product. In a further embodiment the passage is constituted
by one longitudinal slit shaped opening which extends along
the entire length of the perimeter of the sleeve body.

In a further embodiment, the passage is constituted by
openings having a semi circular cross section as well as slit
shaped openings. It is observed that the openings which con-
stitute the passage are preferably located in a horizontal plane
which extends perpendicular to the longitudinal axis of the
flexible sleeve body cavity. This configuration further pro-
vides an evenly distributed flow front.

It is observed that the dimensions of the passage, more in
particular the openings constituting the passage, depend on
the dimensions cavities, as well as on the pressure, tempera-
ture and material used to make the object. Preferably, the
passage is constituted by one or more slit and/or circular
openings which has/have a width or diameter of about 0.3
mm, preferably less than 0.3 mm. The passage is dimensioned
such that the flow of molten plastics material only enters the
sleeve body cavity after the runner body section of the cavity
is fully filled and the pressure in the distributing channel is
preferably at least 200 bar, more preferably at least 300 bar,
more preferably at least 350 bar. Thus the pressure is high
enough to fill the runner cavity section and to provide an
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evenly distributed flow front, while enough pressure remains
for pushing the flow through the entire sleeve body cavity and
fill it.

FIGS. 3 and 4 shows a flexible tube section 2 according to
the invention in which the runner body 3 and the sleeve body
4 are connected via a thin, film shaped connection 20, which
is formed by an injection mould according to the invention
comprising a passage constituted by a single slit shaped open-
ing which is located between the runner section and the sleeve
section of the mould cavity. In the mould, the connecting slit
shaped opening runs along the entire perimeter of the sleeve
shaped cavity for forming the sleeve body.

Due to the continuous shape of the film shaped connecting
part, the runner system and the flexible sleeve body are con-
nected along the entire perimeter of the sleeve shaped body,
which provides a reliable and strong connection.

In the preferred embodiments shown in FIGS. 1-4, the
runner body section, more in particular the distribution chan-
nel, is located essentially within the perimeter of the tube
shaped body cavity. The embodiment shown in FIGS. 3 and 4
is preferably provided with a shoulder similar to the one
shown in FIG. 2. The outer surface of the shoulder is in line
with its outer surface of the sleeve body, as is shown in FIG.
2. The flexible tube is thus provided with a flush outer surface
which is more appealing to the consumer.

The preferred embodiments are furthermore provided with
a distribution channel having a tapered cross section, such
that it narrows toward the sleeve body cavity. This is tapered
cross section 27 is clearly shown in FIG. 4. Due to the tapered
shape, the flow of molten plastics material entering the dis-
tribution channel from the runner channels first diverges in
the annular direction filling the distribution channel along its
top side. When this section is filled and the pressure increases,
the molten plastics material is forced into the narrow section
of the channel and towards the slit shaped opening up in the
sleeve shaped body cavity.

Furthermore, in both preferred embodiments shown in
FIGS. 1-4, the cross section of the distribution channel is
substantially smaller then the cross section of the runner
channels. Thus, during the injection moulding process, there
is already a pressure build up when the flow in each of the
runner channels when the flow enters the distribution chan-
nel.

In a preferred embodiment according to the invention, the
injection moulding device is provided with a mould designed
for two stage injection moulding to provide the flexible tube
with an integral shoulder such as shown in FIGS. 2 and 5. It is
observed that the tube body depicted forms an inverted image
of the mould by which it was shaped.

FIG. 6 shows a cross sectional view of a simplified two
stage injection mould 1 according to the invention for injec-
tion moulding a squeezable tube body comprising a flexible
sleeve body, a runner body and a shoulder body by two stage
injection moulding.

In the two stage injection mould shown in FIG. 6, a cavity
comprising a flexible sleeve body cavity 8 and a runner body
cavity 3 for respectively injection moulding the flexible
sleeve and the runner body of the squeezable tube body is
provided on the left. A shoulder body cavity 18 for injection
moulding a shoulder body onto the flexible sleeve body and
the runner body formed on the left side of the injection mould,
is provided on the right. In a first stage, the female 7 and male
6 mould part are combined with the runner end part 11. In a
second stage the female and male mould part, comprising the
injection moulded sleeve body and shoulder body, are com-
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bined with the shoulder end part 17 on the right. The move-
ment of the male and female mould part is indicated with
arrow 29.

When the male and female mould are positioned for the
second stage of the injection moulding process, the runner
body and the sleeve body are at least partially located within
the shoulder cavity, such that they are embedded in, or are
located adjacent to the inside of the final shoulder part.

It is observed that a single stage injection mould for pro-
viding a flexible sleeve body comprising a shoulder body is
similar to the left part of the two stage injection mould shown
in FIG. 6.

The injection moulding device is now described in more
detail. The injection mould comprises a male mould part 6, a
female mould part 7 and a runner end part 11. Combined,
these mould parts form a mould cavity for forming a tube
body according to the invention, i.e. a tube body comprising
a runner body and a flexible sleeve body, which bodies are
part of the final product. The runner cavity of an injection
mould according to the invention enables a well-balanced
filling of the sleeve body cavity with a flow of molten plastics
material.

The exemplary mould 1, shown in FIG. 6 is designed for
injection moulding the flexible sleeve body 4 and the runner
body 3, shown in FIGS. 3 and 4, in a first stage, and injection
moulding the shoulder body (not shown in FIGS. 3 and 4, but
similar to the shoulder body show in FIG. 2) onto the flexible
sleeve body and the runner body in a second stage of the
injection moulding process. The left part of the mould 1 is
used for the first stage of the injection moulding, the right part
of the mould is used for the second stage. In the figs. shown,
the cross section of the mould 1 provides a view of the flexible
sleeve body 4 and the runner body 3 shown in FIG. 3, in cross
section along line AA.

By providing a shoulder body cavity 18 for receiving the
top end of the runner body 3 and the sleeve body 4 while still
mounted on the male core part 6 of the injection mould 1, and
injection moulding the shoulder body 5 onto the runner body
3 and the sleeve body 4. Thus, a squeezable tube body is
formed in a single injection moulding process, which tube
body can subsequently be filled and sealed.

Therefore, in the preferred embodiment shown, the injec-
tion mould is provided with two male mould parts 6, 6' and
two female mould parts 7, 7', which are located parallel to
each other for providing two sleeve body cavities located next
to each other. The injection mould 1 furthermore comprises a
runner end part 11 and a shoulder end part 17 located next to
each other, one combined with the first male 6 and female
mould part 7, and the other combined with the second 6'
female and male mould part 7'.

The male and female mould parts in combination form a
first and second sleeve body cavity 8, 8' for forming a flexible
sleeve body. The sleeve body cavities are each essentially
cylindrical shaped and extend from a top end 9 to an opposite
bottom end 10 in a longitudinal direction. The sleeve bodies
remain located between the male and female mould part
during stage one and two of the injection moulding process,
and are ejected from the mould after the second stage.

Combined with the female mould part 7 and the male
mould part 6, the runner end part 11 forms a runner cavity 12
at the top end of'the sleeve body cavity 8 for forming a runner
body. The runner cavity comprises an injection opening 13 for
injecting a flow of molten plastics material into the runner
cavity 12 and the sleeve body cavity 8. The runner cavity
furthermore comprises an annular shaped distribution chan-
nel 14 located along the top end perimeter of the sleeve body
cavity 8, multiple runner channels 15 which extend between

10

15

20

25

30

35

40

45

50

55

60

65

12

the injection opening 13 and the annular shaped distribution
channel 14. It should be clear from the flexible tube body
shown in FIGS. 3 and 4 how these channels are shaped.

The runner cavity 14 is connected to the sleeve body cavity
8 via a passage 14 constituted by a single slit shaped opening,
provided between the annular shaped distribution channel 14
and the sleeve body cavity 8, connecting the runner cavity 12
with the sleeve body cavity 8. This opening 30 extends along
the entire perimeter of the sleeve body cavity 8 and is dimen-
sioned such that it impedes the flow of molten plastics mate-
rial injected through the injection opening 13 into the runner
cavity 12 from entering the sleeve body cavity 8 before the
runner cavity is filled, such that the sleeve body cavity 8 is
evenly filled via the passage.

Combined with the second female mould part 7' and the
male mould part 6', the shoulder end part 17 of the injection
mould shown in FIG. 6 forms a shoulder body cavity 18 for
forming a shoulder body over a runner body and a sleeve
body. The shoulder end part 17 comprises an injection open-
ing for injecting a flow of molten plastics material into the
shoulder body cavity 18, such that the shoulder body is moul-
ded integral with the runner body and the flexible sleeve body.

The injection mould shown in FIG. 6 is designed such that
the runner end part and the shoulder end part can change
position relative to the respective sleeve body cavities, such
that both can be combined with the first male and female
mould parts and with the second male and female mould
parts. Preferably this is achieved by pivotably mounting the
first and second male and female mould part such that they
can be pivoted about an axis 23 parallel to the longitudinal
axis of the sleeve body cavities. The injection moulding pro-
cess comprises the following steps. The injection mould 1 is
closed by positioning the combined male 6, 6' and female 7,
7' mould parts against the runner end part 11 and the shoulder
end part respectively 17, by moving them parallel to the axis
23. The first sleeve body cavity 8 is located adjacent the
runner cavity 12 and the second sleeve body cavity 8' is
located adjacent the shoulder body cavity 18.

A flow of molten plastics material is injected into the
runner cavity 13 via the injection opening 13. The flow is
guided to the annular distribution channel 14 of the runner
cavity 12 via the runner channels 15. The front of the flow thus
arrives at the passage connecting the runner body cavity 12 to
the sleeve body cavity 8. The passage, in the mould shown in
FIG. 6 constituted by a single slit shaped opening, is so
narrow that it initially prevents the flow of molten plastics
material from passing the passage and entering into the sleeve
body cavity.

The runner cavity 12 is now filled with the molten plastics
material injected vie the injection opening 13. When the
runner cavity 12 is fully filled, a pressure build up is provided
in the runner cavity by the molten plastics material injected
into the cavity. When the pressure in the runner cavity is high
enough, preferably 300 bar or higher, preferably 350 bar or
higher, the molten plastics material is forced through the
passage, i.e. the slit shaped opening, and into the sleeve body
cavity 8.

After the sleeve body cavity is filled 8, and the molten
plastics material is set, the injection mould is opened by
moving the first and second male 6, 6' and female 7, 7' mould
parts away form the runner end part 11 and the shoulder end
part 17 respectively, again moving them parallel to the axis
23.

The first and second male and female mould parts are then
rotated relative to the pivot axis 23 extending parallel to the
longitudinal axis of the sleeve body cavities 8, 8', such that the
first sleeve body cavity is positioned in line with the shoulder
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end part and the second body cavity is brought in line with the
runner end part. Subsequently the mould is closed by moving
the mould parts parallel to the axis 23. Thus, a shoulder body
cavity comprising part of the runner body and the flexible
sleeve body formed in the previous steps is provided. In FIG.
6, the runner body and the sleeve body are formed and in the
second male and female part, and are now positioned partially
in the shoulder cavity for injection moulding a shoulder over
the runner body and the top end of the sleeve body.

With the sleeve body and the runner body at least partially
in the shoulder cavity, a flow of molten plastics material,
preferably PP or a similar material, is injected into the shoul-
der body cavity and the shoulder body cavity is filled to form
a shoulder body onto the runner body and the sleeve body.

At the same time, in the preferred embodiment shown, a
flow of molten plastics material is injected into the runner
cavity, as described above, to form a second runner body and
aflexible sleeve body with the second male and female mould
part in a parallel injection moulding process.

When the molten plastics material is set in all cavities, the
injection mould is opened by moving the first and second
female mould parts away from the runner end part and the
shoulder end part. Subsequently, the squeezable tube body
comprising the flexible tube body, the runner body and the
shoulder body is ejected form the first male and female mould
part.

The injection mould process restarts, and the first male and
female mould part are recombined with runner end part to
form another flexible sleeve body and runner body, while a
shoulder body is formed on the sleeve body and the runner
body in the second male and female mould part. Thus the two
stage injection moulding process can be continued endlessly.

It is observed that the particular injection mould shown in
FIG. 6 is designed for providing passage constituted by a
single slit shaped opening which extends along the perimeter
of' the sleeve body. An injection mould with a similar lay-out
could be provided with a distribution channel connected to
the sleeve body cavity via multiple openings, for injection
moulding a tube body as shown in FIGS. 3 and 4. The one or
more openings are provided between the annular shaped dis-
tribution channel and the sleeve body cavity and are evenly
distributed along the perimeter of the sleeve body cavity. An
opening is an opening having a cross section comparatively
small compared to the cross section of the mould cavity
directly upstream and preferably compared to the mould cav-
ity directly down stream of the opening. The openings are
dimensioned such that they impede the flow of molten plas-
tics material injected through the injection opening into the
runner cavity from entering the sleeve body cavity before the
annular distribution channel is filled.

It is furthermore observed that with the preferred injection
mould shown in FIG. 6, the shoulder part is injection moulded
after the flexible sleeve body and the runner system. When the
runner system and the flexible sleeve body are injection moul-
ded the male core part is supported in the runner end of the
injection mould. The runner system does not cover the whole
surface of the end of the male core part, and thus allows for
supporting the end of the male core part on the runner end of
the injection mould. Thus, the male core part is supported
while subjected to the high injection forces during the inject-
ing of the molten plastics material into the mould cavity, in
particular into the sleeve body cavity. This support prevents
core shifting during the injection moulding process and thus
allows for a simpler core construction and better control over
the wall thickness of the squeezable tube.

Inan alternative embodiment of an injection mould accord-
ing to the invention, the runner end part and the shoulder end
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part are combined in a single mould part comprising slidable
elements to create a cavity additional to the runner cavity after
the runner body is formed. In such an embodiment, a single
male and female part are used.

FIG. 7 shows an alternative two stage injection moulding
device 101 according to the invention, for injection moulding
a shoulder body 105 in a first stage, and injection moulding a
runner body and a flexible sleeve body in a second stage, such
that the runner body and the flexible sleeve body are injection
moulded integral with the shoulder body 105.

In this embodiment the injection moulding device com-
prises a shoulder base part 111, a shoulder end part 117, a
male mould part 106 and a female mould part 107. In contrast
with the two stage injection moulding device shown in FIG. 6,
the runner cavity 112 is not formed by a runner end part in
combination with the male and female part, but by the shoul-
der end part 117 comprising an injection moulded shoulder
body 105 in combination with the male and female part.

In the first stage, performed on the left side of the injection
mould 101 shown, the shoulder end part 117 in combination
with the shoulder base part 111 forms a shoulder body cavity
118 for forming the shoulder body 105 between them. The
shoulder end part 117 comprises an injection opening 113 for
injecting a flow of molten plastics material into the shoulder
body cavity 118. Furthermore, the injection mould comprises
apin 131 to form an opening in the shoulder body 105 with an
opening adjacent a second injection opening 132 in the shoul-
der end part 117.

In the embodiment shown, the shoulder base part 111 and
the male and female mould 106, 107 are fixed on opposite
sides of an imaginary pivot axis 123. Two shoulder end parts
117 are provided which can be moved about the axis 123 to
combined them with the shoulder base part 111 or the female
and male mould part 107, 106.

The female mould part 107 in combination with the male
mould part 106 forms a sleeve body cavity 108 for forming
the flexible sleeve body between them. The sleeve body cav-
ity extends from a top end 109 to an opposite bottom end 110
in a longitudinal direction. It is observed that the male and
female part can be of similar design as with the previously
described two stage injection mould.

In the second stage, the shoulder end part 117 comprising
the injection moulded shoulder body 105 is combined with
the female mould part 107 and the male mould part 106 to
form a runner cavity 112 at the top end of the sleeve body
cavity 108. This runner cavity comprises the opening of the
shoulder body for injecting a flow of molten plastics material
from the second injection opening 132 in the shoulder end
part through said opening into the runner cavity 112 for
injection moulding the runner body and the flexible sleeve
body integral with the shoulder body. It is observed that in
FIG. 7 the opening in the shoulder body lies beyond the plane
of the picture, this, only part of the injection opening is
shown. In the left part of the injection mould shown in FIG. 6,
the pin 131 for providing this opening is shown because the
shoulder cavity is shown without the shoulder body inside it.

The runner cavity 112 comprises, similar to the runner
cavity in the alternative injection mould described above, an
annular shaped distribution channel 114 located along the top
end perimeter of the sleeve body cavity 108, one or more
runner channels which extend between the opening in the
shoulder body and the annular shaped distribution channel,
and a passage 130. The passage 130 is constituted by one
opening which extends along the entire perimeter of the top
end of the cavity 108, and is thus evenly distributed along the
perimeter of the sleeve body cavity. The opening 130 con-
nects the annular shaped distribution channel 114 with the
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sleeve body cavity 108 for guiding the molten plastics mate-
rial from the distribution channel into the sleeve body cavity.

The opening 130 is narrow compared to the distribution
channel upstream 114 of the passage such that the passage
initially prevents the flow of molten plastics material from
entering the sleeve body cavity, which results in a pressure
build up in the runner cavity. This pressure build up eventu-
ally results in a pressure high enough to force the flow of
molten plastics material through the passage into the sleeve
body cavity.

The two stage injection process with the injection mould
shown in FIG. 7, first the shoulder body is formed in the
shoulder body cavity by injecting a flow of molten plastics
material into the shoulder body cavity and filling the shoulder
body cavity to form a shoulder body.

When the shoulder body is sufficiently set, the combined
shoulder body end part of the mould and the injection moul-
ded shoulder body are moved to form a runner cavity adjacent
the sleeve body cavity, to allow for injection moulding the
runner body and the flexible sleeve body integral with the
shoulder body. Thus, the runner body cavity is formed inbe-
tween the injection moulded shoulder and the male and
female part of the injection mould. It is observed that the
runner channels can be formed in the male mould part or, at
least partially, in the shoulder body. In the particular embodi-
ment shown, the runner channels are formed in the shoulder
body.

In the second stage, molten plastics material is injected into
the runner cavity, and guided via the opening, to the runner
channels and into the distribution channel. The distribution
channel is connected to the sleeve body cavity via the pas-
sage, which is so narrow that it initially prevents the flow of
molten plastics material from passing the passage and enter-
ing into the sleeve body cavity.

When the runner cavity is fully filled with the molten
plastics material a pressure build up is created in the runner
cavity until the pressure is high enough, preferably at least
200 bar, more preferably at least 300 bar, more preferably at
least 350 bar, to force the molten plastics material through the
passage and into the sleeve body cavity.

When the material in the sleeve body cavity is sufficiently
set, the tube body is ejected form the injection mould.

Other embodiments of an injection mould for providing a
flexible sleeve body and a runner body with a shoulder by way
of'three, or more, stage injection moulding can be designed by
a skilled person based on the information disclosed in this
document. Preferably, the mould is also designed for two
component injection moulding using a first type of plastics
material for injection moulding the flexible sleeve body and
the shoulder body and a second type of plastics material for
injection moulding the shoulder part. Thus, the shoulder part
can be injection moulded in a different colour of with a
different stiffness than the sleeve body and the runner body.

It is furthermore considered obvious to the skilled person
that a mould according to the invention can be designed for
providing multiple combined tube bodies in one session. In
such an embodiment, a pre-runner distribution system is pro-
vided which divides the flow of molten plastics material over
the multiple runner systems. The pre-runner distribution sys-
tems are removed from the runner systems when the tube
bodies are ejected from the mould, or after the ejection.

The flexible sleeve body shown in the figures has a cylin-
drical shape with an essentially circular cross section. It
should be understood that the cylindrical shapes having other
types of cross sections, for example oval, square, rectangular
or other shaped cross sections are also considered to fall
within the scope of the invention.
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In the embodiments shown, the runner cavity comprises
runner channels which divert in a radial direction essentially
perpendicular to the longitudinal axis of the tube body from
the insert opening, and which have end sections which extend
in the longitudinal direction prior to connecting to the annular
shaped distribution channel. This configuration is in particu-
lar useful in combination with shoulder parts having a flat top
surface as shown in FIG. 2. In an alternative embodiment, the
shoulder body is for example conical shaped and the runner
channels extend at an angle with the longitudinal axis of the
tube body such that they are located adjacent the inside sur-
face of the conical shaped shoulder body.

FIG. 8 shows a perspective view of a tube body 24 com-
prising a longitudinal dividing wall 25 which separates the
space defined by the flexible sleeve body 26 into two com-
partments.

For providing a squeezable tube body comprising a flexible
sleeve body and at least one longitudinal dividing wall, divid-
ing a space defined by the flexible sleeve body into two or
more separate compartments extending in the longitudinal
direction of the flexible tube body, an injection mould accord-
ing to the invention is provided with a male mould part com-
prising two or more parts which between them form separat-
ing wall cavities for forming the one or more flexible
separating walls within the flexible sleeve body.

The top end of such a dividing wall cavity is connected
directly to the runner channels, such that the injection moul-
ded dividing wall of the tube body product is connected to the
runner channels at its top end. This allows for injection moul-
ding the shoulder body at least adjacent the runner channels,
but preferably comprising the runner channel, to provide a
seal between the compartments at the top end of the tube.

FIG. 8 shows a flexible sleeve with a runner body compris-
ing cross shaped runner channels with four essentially
straight runner channels 28. Two of these channels intersect
the corrugated dividing wall at several locations. In the
mould, the channel for providing the runner channels is con-
nected to the cavity for providing the dividing wall. The other
two runner channels bifurcate into two branches similar to the
runner bodies show in FIGS. 1-4. it is observed that the
injection point is located at the cross section of the runner
channels and the flow thus reaches the annular distribution
channel via the first two runner channels first and via the
second, bifurcated channels, second. It is observed that in a
preferred embodiment according to the invention, the design
of the runner channels, i.e. the shape and length, is adapted
such that the flow reaches the distribution channel via all
runner channels at the same moment. In an alternative
example, the two runner channels for example do not bifur-
cate but run straight to the distribution channel such that the
length and shape of all the runner channels is similar.

FIG. 9 shows an alternative embodiment, wherein two
runner channel 28 follow the corrugated shape of the dividing
wall to obtain optimal connection between the runner body
and the dividing wall. The shoulder body to be provided over
the runner system will have an off centre dispensing opening.

The preferred dividing wall 25 shown has a corrugated
shape, such that the width of the wall is equal to an inner half
perimeter of the flexible tube body when fully expanded to
eliminate the corrugations. Thus, the bottom portion of the
flexible sleeve body can be flattened and sealed against the
fully expanded partition forming wall to form a flattened
sealed end of the squeezable tube.

The separating wall cavities are connected to the flexible
sleeve body cavity via slit shaped openings extending along
the length of the dividing wall. The openings are dimensioned
such that the molten plastics material flows via the opening to
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the flexible sleeve body cavity after the dividing wall cavity is
essentially filed. Thus, the dividing walls are connected to the
flexible sleeve via a film shaped connection.

The male core part for providing the flexible tube body
shown in FIG. 8 comprises a dividing wall cavity in the form
of one longitudinal slit. Alternatively, the male mould part,
when seen in the longitudinal direction, is divided in pie
shaped parts for providing the flexible tube body with sepa-
rating walls which divide the space defined by the flexible
sleeve body in pie shaped separate compartments.

Furthermore, alternatively to the mould for providing the
single wall shown in FIG. 8, the male core part can be divided,
when seen in the longitudinal direction, in concentric essen-
tially ring shaped parts for providing the flexible tube body
with one or more flexible separating walls which divide the
space defined by the flexible sleeve body in concentric shaped
compartments.

In a further embodiment according to the invention, the
shoulder is provided with an integral lid for closing the tube,
which lid is formed in a lid cavity communicating with the
shoulder body cavity. In such an embodiment, the molten
plastic material can be injected into the shoulder cavity via the
lid cavity into the shoulder cavity.

The present invention is particularly, although not exclu-
sively, applicable to injection moulding devices for moulding
flexible sleeve bodies having a wall thickness of 1 mm or less,
preferably 0.6 mm or less. The flexible sleeve and the runner
body are injection moulded from a molten plastics material,
such as a polymeric material, for example an elastomeric
material, for example a combination of a PP and an elasto-
meric material, or TPE with a MFI index of at least 100 and en
E-modulus of less than 500, or a similar material.

The shoulder body is injection moulded from a molten
plastics material, which may be the same as the material of
which the flexible sleeve body is made. Preferably, the shoul-
der body is made of a material less flexible than the material
the flexible sleeve body is made of.

It is observed that the injection moulding device depicted
in FIGS. 6 and 7 are highly simplified depictions, which, in
combination with the other Figs. are used to explain the
principle of the invention. The Figs. are not drawn on scale
and do not depict actual dimensions and/or proportions. Fur-
thermore, the injection moulds shown in FIGS. 6 and 7 are in
practice incorporate in injection moulding devices compris-
ing for example cooling devices, plastic material injection
devices, robotic demoulding devices, etc. known in the prior
art.

The invention claimed is:

1. Injection moulding device (1) for two stage injection
moulding a flexible sleeve body and a shoulder body for a
squeezable tube by injection moulding a runner body and the
flexible sleeve body in a first stage, and injection moulding
the shoulder body adjacent the runner body and the flexible
sleeve body in a second stage, such that the shoulder body is
injection moulded integral with the runner body and the flex-
ible sleeve body, the injection moulding device comprising:

a male mould part (6);

a female mould part (7) which in combination with the
male mould part (6) forms a sleeve body cavity (8) for
forming the flexible sleeve body (4) between them,
which sleeve body cavity (8) extends from a top end (9)
to an opposite bottom end (10) in a longitudinal direc-
tion,

a runner end part (11), which in combination with the
female mould part (7) and the male mould part (6) forms
a runner cavity (12) at the top end (9) of the sleeve body
cavity (8), which runner cavity comprises:
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an injection opening (13) for injecting a flow of molten
plastics material into the runner cavity (12);

an annular shaped distribution channel (14) located
along the top end perimeter of the sleeve body cavity
(8):

one or more runner channels (15) which extend between
the injection opening (13) and the annular shaped
distribution channel (14);

a passage (30) constituted by one or more openings
connecting the annular shaped distribution channel
(14) with the sleeve body cavity (8) for guiding the
molten plastics material from the distribution channel
into the sleeve body cavity, which one or more open-
ings is/are evenly distributed along the perimeter of
the sleeve body cavity (8) and is/are narrow compared
to the distribution channel (14) upstream of the pas-
sage such that the passage initially prevents the flow
of molten plastics material from entering the sleeve
body cavity, which results in a pressure build up in the
runner cavity (12) which eventually results in a pres-
sure high enough to force the flow of molten plastics
material through the passage into the sleeve body
cavity (8);

a shoulder end part (17), which in combination with the
female mould part (7) and the male mould part (6) forms
the shoulder body cavity (18) for forming the shoulder
body (5), which shoulder end part (17) comprises an
injection opening for injecting a flow of molten plastics
material into the shoulder body cavity (18), for injection
moulding the shoulder body in the shoulder body cavity
adjacent the runner body and the flexible sleeve body,
such that the shoulder body is injection moulded integral
with the runner body and the flexible sleeve body.

2. Injection moulding device (101) for two stage injection
moulding a flexible sleeve body and a shoulder body for a
squeezable tube by injection moulding the shoulder body in a
first stage, and injection moulding a runner body and a flex-
ible sleeve body in a second stage such that the runner body
and the flexible sleeve body are injection moulded integral
with the shoulder body, the injection moulding device (101)
comprising:

a shoulder base part (111);

a shoulder end part (117) which in combination with the
shoulder base part (111) forms a shoulder body cavity
(118) for forming the shoulder body between them,
which shoulder end part (111) comprises an injection
opening (113) for injecting a flow of molten plastics
material into the shoulder body cavity (118), and
wherein the injection mould comprises a pin (131) to
provide the shoulder body with an opening adjacent a
second injection opening (132) in the shoulder end part;

a male mould part (106);

a female mould part (107) which in combination with the
male mould part (106) forms a sleeve body cavity (108)
for forming the flexible sleeve body between them,
which sleeve body cavity (108) extends from a top end
(109) to an opposite bottom end (110) in a longitudinal
direction, and

wherein the shoulder end part (117) including an injection
moulded shoulder body, in combination with the female
mould part (107) and the male mould part (106) forms a
runner cavity (112) at the top end (109) of the sleeve
body cavity (108), which runner cavity comprises:
the opening of the shoulder body for injecting a flow of

molten plastics material from the second injection
opening (132) in the shoulder end part (117) via said
opening into the runner cavity (112) for injection
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moulding the runner body and the flexible sleeve body
integral with the shoulder body;

an annular shaped distribution channel (114) located
along the top end perimeter of the sleeve body cavity
(108);

one or more runner channels (115) which extend
between the opening in the shoulder body and the
annular shaped distribution channel (114);

a passage (130) constituted by one or more openings
connecting the annular shaped distribution channel
(114) with the sleeve body cavity (108) for guiding
the molten plastics material from the annular shaped
distribution channel into the sleeve body cavity,
which one or more openings is/are evenly distributed
along the perimeter of the sleeve body cavity (108)
and is/are narrow compared to the annular shaped
distribution channel (114) upstream of the passage
(130) such that the passage initially prevents the flow
of molten plastics material from entering the sleeve
body cavity (108), which results in a pressure build up
in the runner cavity (108) which eventually results in
a pressure high enough to force the flow of molten
plastics material through the passage (130) into the
sleeve body cavity (108).

3. Injection moulding device according to claim 1 or 2,
wherein the passage is dimensioned such that the flow of
molten plastics material only enters the sleeve body cavity
after the runner cavity is fully filled and the pressure in the
distributing channel is at least 200 bar, preferably at least 300
bar, more preferably at least 350 bar.

4. Injection moulding device according to claim 1 or 2,
wherein the passage is constituted by a single ring shaped slit
provided between the annular shaped distribution channel
(14) and the sleeve body cavity (8), which slit extends along
the perimeter of the sleeve body cavity.

5. Injection moulding device according to claim 1 or 2,
wherein the one or more openings has/have a width or diam-
eter of about 0,3 mm, preferably less than 0,3 mm.

6. Injection moulding device according to claim 1 or 2,
wherein the passage is narrow compared to the sleeve body
cavity directly downstream of the passage such that the flow
of molten plastics material, when pressed through the pas-
sage, can freely flow into the wider part of the sleeve body
cavity.

7. Injection moulding device according to claim 1 or 2,
wherein the openings are each part of a channel, which chan-
nels are preferably located within the perimeter of the sleeve
body cavity.

8. Injection moulding device according to claim 1 or 2,
wherein the runner cavity, more in particular the distribution
channel of the runner cavity, is located within the perimeter of
the sleeve body cavity.

9. Injection moulding device according to claim 1 or 2,
wherein the distribution channel has a tapered cross section,
such that it narrows towards the sleeve body cavity.

10. Injection moulding device according to claim 1 or 2,
wherein the cross section of the distribution channel is sub-
stantially smaller then the cross section of each runner chan-
nel.

11. Injection moulding device according to claim 1 or 2,
wherein the one or more runner channels bifurcate into mul-
tiple branches which open out into the annular distribution
channel at regular intervals along the perimeter of the annular
distribution channel to evenly distribute the flow of molten
plastics material over the distribution channel.

12. Injection moulding device according to claim 1 or 2,
wherein the length and the cross section of the runner chan-
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nels are dimensioned such that the flow of molten plastics
material enters the distribution channel via each channel at
essentially the same moment.

13. Injection moulding device according to claim 1 or 2,
wherein the mould is equipped for in mould labelling, to
provide the sleeve body with a label, preferably with a label
having specific barrier properties to provide the sleeve body
with better barrier properties against for example gases or
water vapour than the basic material of the tube.

14. Injection moulding device according to claim 1 or 2,
wherein the mould is equipped for sandwich injection moul-
ding the shoulder body, for providing a sleeve body with an
integral shoulder having better barrier properties against for
example gases or water vapour than the basic material of the
shoulder body.

15. Method for providing a squeezable tube body compris-
ing a runner body, a flexible sleeve body, and a shoulder body,
using an injection moulding device according to claim 1, the
method comprising:

providing the runner cavity adjacent the sleeve body cav-

ity;

injecting molten plastics material into the runner cavity;

providing a passage between the runner cavity and the

sleeve body cavity which passage is so narrow that it
initially prevents the flow of molten plastics material
from passing the passage and entering into the sleeve
body cavity;

fully filling the runner cavity with the molten plastics mate-

rial and subsequently providing a pressure build up in
the runner cavity until the pressure is high enough, pref-
erably at least 200 bar, more preferably at least 300 bar,
more preferably at least 350 bar, to force the molten
plastics material through the passage and into the sleeve
body cavity;

providing a shoulder body cavity comprising part of the

runner body and the flexible sleeve body formed in the
previous steps;

injecting a flow of molten plastics material into the shoul-

der body cavity and filling the shoulder body cavity to
form a shoulder body onto and integral with the runner
body and the sleeve body.

16. Method for providing a squeezable tube body compris-
ing a runner body, a flexible sleeve body, and a shoulder body,
using an injection moulding device according to claim 2, the
method comprising the steps:

providing a shoulder body cavity;

injecting a flow of molten plastics material into the shoul-

der body cavity and filling the shoulder body cavity to
form a shoulder body;

providing the shoulder body adjacent the sleeve body cav-

ity to form the runner cavity adjacent the sleeve body
cavity to allow for injection moulding the runner body
and the flexible sleeve body integral with the shoulder
body;

injecting molten plastics material into the runner cavity;

providing a passage between the runner cavity and the

sleeve body cavity which passage is so narrow that it
initially prevents the flow of molten plastics material
from passing the passage and entering into the sleeve
body cavity;

fully filling the runner cavity with the molten plastics mate-

rial and subsequently providing a pressure build up in
the runner cavity until the pressure is high enough, pref-
erably at least 200 bar, more preferably at least 300 bar,
more preferably at least 350 bar, to force the molten
plastics material through the passage and into the sleeve
body cavity.
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17. Squeezable tube body (2) comprising a flexible sleeve

body (4) obtained by using an injection moulding device
according claim 1 or 2.

18. Squeezable tube body (2) comprising a runner body
(3), a flexible sleeve body (4) and a shoulder body (5), 5
obtained by a method according to claim 15 or 16.
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